bees, so the fact that these diverse groups use the same class of compounds as queen signals suggests that they evolved from pre-existing compounds present in solitary insects [16] . It is notable that the honey bees are again exceptional [17] . The honey bee queen pheromone -which suppresses worker reproduction and attracts males to mating leks -is volatile and comprises fatty acids, primarily 9-oxy-decanoic acid. Honey bee queen pheromone is secreted by the mandibular gland, and is not a cuticular hydrocarbon.
Which brings us back to royal signals. Like honey bees, worker carpenter ants police worker-laid eggs by eating them. Worker-laid eggs are protected from policing if they are rubbed on a queen. This shows that carpenter ant queen pheromone (that suppresses worker ovary activation) and her egg-marking pheromone are both cuticular hydrocarbon(s) and quite possibly the same cuticular hydrocarbon(s) [15] . Now, Oi et al. [4] have unambiguously identified a major component of the royal egg-marking pheromone of the common wasp, Vespula vulgaris: a methyl alkane, 3-Me-C 29 . This compound is also one of the main sterility-inducing queen pheromones in V. vulgaris and the desert ant Cataglyphis vulgaris [16] . Evolution is parsimonious and it seems that what was once just a waxy layer that helped prevent desiccation is now used as a queen signal with dual functions of sterility signaling (its queen pheromone role) and sterility enforcement (its egg-marking role) [4] . So a great mystery has been solved, the worker policing paradigm vindicated, and the first egg-marking pheromone identified. Fabulous, but I'd still love to know what honey bee queens use to mark their eggs! these herbivorous animals that inhabited the Northern Hemisphere in the Cretaceous period, they can be split into two basic clades that are identified by the patterns of their assorted cranial ornaments. The chasmosaurines have a small horn on the nose and large horns over the eyes, and the edge of the shield tends to be relatively simple, whereas the centrosaurines have a large nose horn and small or no brow horns, and their frills are often edged with large and elaborate spikes [1] (Figure 1 ). Now, in this issue of Current Biology, Brown and Henderson [2] describe Regaliceratops peterhewsi, a new and remarkable chasmosaurine. Regaliceratops shows a remarkable degree of convergence in its array of cranial features possessing a most centrosaurine-like pattern. The nose horn, though broken, is large compared to other chasmosaurines, and the brow horns are tiny stubs above the eyes, while the frill has very large plates of bone around the edge ( Figure 2 ). Collectively, this is a chasmosaurine that looks like a centrosaurine, and represents a new development in the study of these unusual bony features.
How and why the exaggerated cranial structures of these animals first evolved and then expanded has been a puzzle since the discovery of their first representatives. Between them, the horns and frill have been proposed to act as warning signals to predators, for inter-and intraspecific combat, to aid in herd coherency, as protection from predators, to assist in mate recognition, as a radiator to regulate body temperature and as anchor points for large muscles [3] . These and other hypotheses have been proposed to explain the head ornaments, though few have stood up to scrutiny -at least some ceratopsids did fight conspecifics with their horns [4] , and certainly the mere presence of some very large and dangerous weapons on various species must have been something of a warning to large carnivores. Other suggestions have typically been found wanting with the notable exception of sexual selection and socio-sexual dominance signals [3] .
Such signals can evolve very rapidly and even apparently at random, producing convergently similar structures in disparate lineages (e.g. with regards to insects and on gamebirds [5, 6] ). However, among the Ceratopsidae, although some features have occurred multiple times within clades (e.g. large central spikes on the frills of centrosaurines), such a wholesale shift as seen in Regaliceratops is quite new. Recent finds have increased the diversity of horn and frill arrangements in various clades, but this apparent 'switch' -confirmed by an assessment of morphospace [2] -presents a new level of overlap. Although dozens of ceratopsid species have been described, [1] the overlap of morphospace between the major clades is very limited [2] . But as ever more taxa are recovered [7] , it is likely that there will be more similar forms found and greater levels of convergence will appear. Various artiodactyls are often used as analogies for the ceratopsids (being large browsers and grazers, many of which were likely gregarious and had large horns) and some strong convergence signals have been detected in at least some species [8] , so this may be expected for those ceratopsids engaging in similar activities to one another, such as intraspecific combat.
Despite the emphasis of such features in analyses of ceratopsid taxonomy and relationships, the phylogenetic position of Regaliceratops as a derived chasmosaurine is strongly supported in the new study [2] , and its age puts it some 15 million years after the split with the centrosaurines. Furthermore, the arrangement of the bony plates at the margin of the frill in Regaliceratops also allowed the possible reconciliation of a longstanding problem in ceratopsid homology. Some ceratopsids have an odd number of bones around the frill edge and others an even number, and it is not clear quite what the identity of these are across the clade as a whole. By suggesting that the centrally positioned bone in Regaliceratops and other ceratopsids is not a separate element, but actually homologous to the central pair of other taxa, a different interpretation is presented that appears to reduce convergence in the dataset as a whole and produces a more robust phylogeny [2] .
This pattern of structures has helped give the animal its names -both formal and informal. The huge ring of plates on the frill gives it a rather crown-like appearance and coupled with the 30 th anniversary of the Royal Tyrrell Museum of Palaentology (Alberta, Canada) that discovered and houses this specimen [2] , 'regal' is certainly an appropriate commemoration. As with many special fossils, however, prior to this formal designation it had a more diminutive epithet and thanks to the difficult job of preparing it from tough rocks and the stubs of horns above the eyes, has been known informally as 'Hellboy' [2] after the comic and movie anti-hero. One hopes for an equally impressive and interesting sequel.
Over 3 billion years ago, cellular life began anaerobically. A new study now establishes a key link between oxidative stress and proliferation of wall-less bacteria known as L-forms. The finding provides insights into both the origin of life and the potential threat posed by pathogenic L-forms.
The origin of life is perhaps the most fascinating, and almost certainly the most elusive, topic in biology. One unifying hypothesis, which is well accepted among evolutionary biologists, is that bacteria represent the most primitive lineage of the three domains of life. Virtually all modern-day bacteria are enclosed by one or two lipid membranes and a mesh-like sac of sugar moieties covalently cross-linked by polypeptides, known as peptidoglycan. The peptidoglycan protects the cell from bursting due to osmotic pressure, while providing dynamic stability for overall cell morphology. However, this was not always the case. Early cellular life was likely devoid of peptidoglycan. Interestingly, modern-day bacteria from many different phyla are capable of reverting to this wall-less ancestral form, known as the L-form. In clinical settings, L-form pathogens may represent a challenge to healthcare providers as they can resist therapeutic intervention with antibiotics that target the cell wall. In this issue of Current Biology, Yoshikazu Kawai, Jeff Errington and colleagues [1] demonstrate that bacteria propagate as L-forms by reducing endogenous reactive oxygen species (ROS). Here, we discuss this finding in the context of cellular evolution and the potential implications for bacterial pathogenesis.
Bacteria represent excellent models for studying the basic principles of cellular life. Model bacteria are genetically tractable, grow rapidly, and are generally simpler than eukaryotes. However, over the course of time, bacteria have evolved elaborate mechanisms to coordinate cell elongation and cytokinesis with DNA
